Background: Ottawa Charter defined health as a resource for everyday life and as an important dimension of health related quality of life (HRqol). Diabetes and obesity have repeatedly been shown as diseases that diminish health status and HRqol. The aim of this study was to measure health status and HRqol in a Spanish sample of obese patients with type 2 diabetes at cardiovascular risk and analyze behavioural, biological and social determinants of health.
Background
Since it was defined by the WHO in 1966 as "individuals' perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns" [1] , until today, health related quality of life (HRqol) is an index used increasingly in clinical practice because it provides additional information to the traditional clinical measures of the impact of disease and treatment outcomes in the welfare of people, considering the complexity of their biopsychosocial environment.
The Ottawa Charter [2] defined health as a resource for everyday life. Good health is a major resource for personal development and an important dimension of HRqol.
Diabetes and obesity have repeatedly shown as diseases that diminish health status and HRqol due to the functional consequences that entail, the changes in lifestyle associated with their treatment and the comorbidities and complications that often accompany them [3] [4] [5] .
A better understanding of the factors affecting health status and HRqol of diabetic obese patients allows more accuracy in the modification of environment and lifestyle, and avoids subsequent disease complications [6] .
Health measurement must contain elements of physical, mental, and social life in order to programme health promotion beyond healthy lifestyles that should be adapted to the individual and local needs [2] .
Therefore, the aim of this study was to measure health status and HRqol in a Spanish sample of patients with pathological body mass index (BMI), type 2 diabetes and cardiovascular risk and analyze behavioural, biological and social determinants of health that influenced their health status and HRqol.
Methods

Study and sample selection
A nonexperimental descriptive research was performed, with a ex post facto, correlational, comparative and crosssectional study, in a sample of 38 caucasian people with type 2 diabetes, pathological BMI and cardiovascular risk who attended specialized Endocrinology and Nutrition outpatient clinic at the Hospital Royo Villanova (Grande Covian Specialty Medical Center) in Zaragoza, Spain.
Inclusion criteria were: diagnosis of type 2 diabetes, according to criteria of the American Diabetes Association (ADA) [7] , body mass index (BMI) greater than or equal to 25 and being older than 45 years.
All patients who met the inclusion criteria, attending the consultation were included. They voluntarily accepted participation after receiving the right information, so we made a convenience, consecutive, non-probabilistic sample method. All signed an informed consent and they were told that they could leave the study at any time and for any reason. The Department of Physical Therapy and Nursing in University of Zaragoza authorized the study, which complied with the ethical requirements of the Declaration of Helsinki [8] .
Measurements
The following data were collected:
Anamnesis: sex, age, age at the onset of diabetes, family history, employment status, comorbidities, and lifestyle related factors as dietary habits (type of diet in the past year), hours and intensity of physical activity and smoking habits.
Pain visual analog scale (PAIN VAS) (the horizontal form) [9] . Pain was characterized according to its severity using this numeric scale: 0-1.9; absence of pain, 2-4.9; light pain, 5-6.9; moderate pain, 7-9.9; intense pain, 10; worst pain imaginable [10] .
Sleep Quality: the objective was to evaluate the deterioration of the quality of sleep. Patients were asked to rate their quality of sleep in one of the following three categories: good -fair -poor [11] .
Blood pressure: measurement of systolic blood pressure (SBP) and diastolic blood pressure (DBP) was performed with a sleeve adapted to obese patients, after a period of about fifteen minutes in a sitting position, with one tube, clock tensiometer (Riester Corporation).
Anthropometrics: all data were obtained according to the protocol of the International Society for the Advancement of Kinanthropometry (ISAK) [12] . Height was measured with wall stadiometer (Seca-Health Line: removable stadiometer, scope 30-220 cm), weight with electronic scale and fat percentage with bioelectrical impedance analysis (Biological Company: TANITA TBF 300) and waist circumference with inextensible tape (TECSYMP Instruments: plastic tape, measure 0-2 m). Body mass index (BMI) was calculated as weight in kilograms divided by the square of the height in meters.
Based on body fat percentage, obese subjects were defined as those with fat percentages above normal values, which are 12 to 20% in adult men and 20 to 30% in adult women [13] .
Related to body mass index participants were classified with adult gradation of Spanish Society for Obesity Study, Sociedad Española para el Estudio de la Obesidad (SEEDO); overweight grade I: 25,0-26,9; overweight grade II: 27,0-29,9; obesity grade I: 30,0-34,9; obesity grade II: 35,0-39,9; obesity grade III: 40,0-49,9; obesity grade IV ≥ 50 [14] .
Blood analysis: the assessment of blood parameters was performed in the laboratory of Grande Covian Specialty Medical Center, by drawing blood, after a fasting period of not less than 12 hours. The following parameters were analyzed.
Total cholesterol, (HDL)-cholesterol, (LDL)-cholesterol, triglycerides and fibrinogen were determined by nephelometry (DADEBehring Corporation). Glucose and glycated hemoglobin (HbA1c) were determined using a selective modular analyzer (Roche Corporation). Accreditation National Entity (ENAC) validated the quality control of the laboratory (accreditation number: 742/LE1586).
HRqol [15] and it has been widely used in diabetic population [5] because it has the next characteristics: person centred (somatic, psychological and social profile), clinical relevance, reliability and validity, sensitive to moderate changes in health, in the same way than traditional tests for the evaluation of the HRqol such as 36-Item Short Form Health Survey (SF-36) [15] . On the other hand, it is easier to use, easy to assess and generally usable and acceptable.
The COOP/WONCA 7-item/charts questionnaire was chosen. The seven items measure the next HRqol domains: physical fitness, feelings, social activities, daily activities, change in health, overall health and pain. Each of the charts possesses one question referring to events that have happened in the last two weeks and each of the questions has 5 possible answers. The scale is a 5-point ordinal scale (1-2 -3-4 -5, the higher the score, the worse the perception of HRqol). It is possible to add the results from each of the domains and provide a COOP/WONCA summary index (SI), whose range is between 7 and 35 points, but it has not been established a cut off of normality.
The seven questions are: Physical fitness During the past 2 weeks…What was the hardest physical activity you could do for at least 2 minutes?
1. Very heavy, (for example) run, at a fast pace 2. Heavy, (for example) jog, at a slow pace 3. Moderate, (for example) walk, at a fast pace 4. Light, (for example) walk, at a medium pace 5. Very light, (for example) walk, at a slow pace or not able to walk 
Statistical analysis
Data were analyzed with SPSS version 16.0 and the following calculations were performed:
Univariate analysis: the mean, standard deviation (SD) and 95% confidence interval (CI) for quantitative variables and percentages for ordinal and qualitative variables.
Bivariate analysis: we conducted the study on the magnitude of the association between quantitative variables with correlation coefficient rho of Spearman, between sociodemographic and clinical factors and COOP-WONCA responses.
Multivariate analysis: multivariate linear regression to model the relationship between the dependent variable COOP/WONCA summary index and the sociodemographic and clinical factors as explanatory variables. The assumptions of the model have been checked: linearity, homoscedasticity, uncorrelatedness, normality.
Comparative study, for comparison of hypothesis in independent samples: -Two independent samples: Mann Whitney U test was applied. Independent variables considered were: sex (men/women), employment status (employed/ not employed or retired), dietary habits (not diet/ diet adapted to the clinical situation), physical activity (not physical activity / physical activity), HbA1c levels: below the set target of 7% (yes/no). -More than two independent samples: Kruskall
Wallis test was applied. Independent variables considered were: pain severity, BMI grades and sleep quality (good, fair and poor).
A level of significance of 5% (p <0.05) was established to reject the null hypothesis.
Results
Description of the general determinants of health of the sample, such as age, age at the onset of diabetes, employment status, presence of comorbidities, and lifestyle, can be found in Table 1 . It can be seen that the mean duration of diabetes in the sample was more than 10 years.
Response rates to the questions of the HRqol questionnaire COOP-WONCA, mean score, standard deviation and 95% confidence interval for each of the dimensions and summary index of the questionnaire are described in Table 2 .
Clinical health status, including blood pressure, anthropometrics and blood analysis is shown in Table 3 , in which the reference values, and the percentage of the sample in these values are included.
Drug prescription for different pathologies of the sample can be found in Table 4 and antidiabetic medications in Table 5 . Table 6 shows the correlations with statistical significance, and the value of Spearman coefficient, between clinical factors and dimensions of HRqol and summary index of the COOP-WONCA questionnaire. More pain, worst values in anthropometric variables that quantify obesity and worst values in blood analysis variables that translate metabolic control are associated with poorer HRqol, especially in daily activities and overall health.
When grades of BMI by sex were compared with Mann Whitney U test, BMI in women was higher than in men, and while among women 21% (n = 8) had grade III obesity among men no case was collected (Figure 1) .
When the HRqol was compared between active people and those who were not, with Mann Whitney U test, a major difference was observed in the daily activities dimension (Figure 2 ), so people who were less active had lower HRqol in daily activities dimension than those who were more active.
The comparative study with Kruskal-Wallis test, depending on the severity of pain, showed that there were statistically significant differences in fibrinogen values between the different levels of pain, with higher values when the pain was intense (Figure 3) .
The description of the quality of sleep of the sample (percentages of good, fair and poor sleep) can be viewed in Figure 4 . When comparing, with Kruskal-Wallis test, HRqol depending on the sleep quality, it was found that people who slept worse scored higher on the pain domain of the COOP-WONCA ( Figure 5 ). Kruskall Wallis test, using grades of BMI as independent variable, shows significant differences in daily activities dimension and in the summary index of the questionnaire (Table 7) . Therefore, most obese people have more difficulty performing daily activities and poorer HRqol in general.
Mann Whitney U test, depending on the range of HbA1c, reveals significant differences in feelings, daily activities and overall health domains and in the summary index of the COOP-WONCA questionnaire (Table 8) . Thus, a value of HbA1c above the target adversely affects the HRqol of our patients, especially the perception of feelings, daily activities and overall health.
Comparisons taking as independent variables employment status or diet habits in the last twelve months produced no statistically significant result in the variables of HRqol. So these variables have no influence on the quality of life in our sample.
The linear regression that best predict the value of the dependent variable summary index of COOP-WONCA involves the next explanatory variables BMI and HbA1c.
The equation, with all of the variables on the same scale, is the next:
The coefficient for BMI is 0.335. So for every unit increase in BMI, a 0.335 unit increase in summary index of COOP-WONCA is predicted, holding all other variables constant.
The coefficient for HbA1c is 0.330. So for every unit increase in HbA1c, a 0.330 unit increase in summary index of COOP-WONCA is predicted, holding all other variables constant.
The value of the Fisher-Snedecor F, for this model is 5.941, with a p value of 0.006. The F-statistic tests whether the overall regression model is a good fit for the data. The F value shows that BMI and HbA1c statistically significantly predict summary index of COOP-WONCA, so the regression model is a good fit of the data.
R2 value (also called the coefficient of determination) is 0.265, which is the proportion of variance in the summary index of COOP-WONCA that can be explained by BMI and HbA1c. You can see from our value of 0.265 that BMI and HbA1c explain 26.5% of the variability of summary index of COOP-WONCA.
Discussion
This study showed that in our sample of outpatients with type 2 diabetes (mean glucose (mg/dl): 141.3 ± 40.7; mean HbA1c (%): 6.8 ± 1.3) and pathological BMI (mean: 34.8 ± 5.8), 74% were women, mean age was 59.1 ± 7.6, and mean age at the onset of diabetes 48.7 ± 10.2. 97.4% had some musculoskeletal disorder and punctuation in PAIN VAS was 6.5 ± 2.5. 63,2% were physically active and only 15.8% carried adapted diet in the last 12 months. They had acceptable metabolic control, facilitated by intensive medication use to control blood pressure, lipids, glucose and procoagulant state. Mean summary index of the COOP/WONCA was 18.7 ± 4 and physical fitness, overall health and pain were the dimensions of HRqol which scored worst.
The women in the sample had a higher degree of obesity, as in the study of Bosić-Zivanovic and colleagues [16] . No gender differences for any of the variables of HRqol were found, even though, other authors have identified the female as a factor associated with worse HRqol records [17] .
The COOP-WONCA summary index questionnaire indicated a better HRqol than that newly obtained in a Spanish diabetic population [5] and worse than that of the general population [18] , but specifically in the subscales of feelings, daily activities and pain, the mean scores were even worse than in the diabetic population already referred [5] .
The biggest difference was observed in the pain subscale in which 40.5% of our sample reported moderate pain, severe pain 18.9% and only 10.8% no pain, which also differs from data obtained in 2009 in a diabetic population in our region [19] that reflected moderate pain only in 21.4% and severe pain in 3.1%, with a high percentage of patients with no pain 42.9%.
The high percentage of participants who had some musculoskeletal disorder may account for these results. The mean values in relation to the severity of pain were indicative of moderate pain and higher fibrinogen values negatively influenced records on this dimension. It is believed that high fibrinogen levels are related to situations of catabolic stress [20] , which, in turn, could also have favoured the pain in our sample.
The average age of participants was 59.1 years, and despite its relative youth, a long average period of evolution of the disease over 10 years was observed. Unlike what was observed in the study by Esteban and Peña [5] , age was not associated with any of the variables of HRqol, which may be because our research has used a more homogeneous group in middle and advanced age with no records in young people, as in the study by Jepsen et al. [3] . None of the study participants were smokers, which also differ from the 17.88% identified by Esteban and Peña [5] . The lack of employment activity did not influence any of the variables studied. The literature has not associated lack of employment activity with quality of life in diabetic patients; but it has been observed that unemployment worsens the quality of life in the general population, although this was not a direct result of health problems [21] .
Only 15.8% of participants had made diet tailored to their illness in the past year. The diet change required to control the disease did not affect their HRqol, although previous studies have reported that changing eating habits was what most negatively affected the HRqol of the patients [4] . The dietary support they were given could have favoured dietary changes. They receive advice from the Doctor specializing in Endocrinology and Nutrition and also from the nurses working on the Specialty Service. Nurses carry out the work of counsellors and nutrition educators. They provide individualized advice and a series of generalized guidelines that are protocolized. Due to the low percentage of patients who performed adapted diet, after this study, an intensive nutrition education program that also included group education sessions was implemented.
63.2% of the sample performed physical activity, which positively influenced daily activities dimension of the questionnaire. Other authors have noted the association between the level of physical activity and perceived HRqol [3, 5] , and it seems logical to observe the perceived benefits in daily activities.
More than the half of the sample (51.5%) reported a good quality of sleep, but the pain worsened it. We have not references where this relationship has previously been studied in diabetic patients, although it has been observed in the general population [22] .
All patients in the sample had BMI and percentage of fat above the normal range, with a predominance of central distribution of fat. The high values of BMI and fat mass harmed the COOP-WONCA summary index, and daily activities and pain dimensions and worst values of BMI and fat mass are associated with poorer quality of life in these patients. Obesity as one of the comorbidities that affect the HRqol in diabetic patients had been previously identified in Spanish population of the urban area [5] . These results agree with those from Gough et al. [23] , in which the negative impact and summatory effect of diabetes and obesity in the HRqol of British general population was also noted.
More than 10 years of diabetes evolution, obesity and procoagulant state [24] indicated that it was a group at high cardiovascular risk [25, 26] .
Considering the criteria of American Diabetes Association (ADA) [27] and SEEDO [14] , the percentage of patients within the recommended criteria almost equal to those found by Mengual and colleagues [28] (HbA1c: 54.8%, blood pressure: 29.6%, LDL: 40.6%) for glycosylated hemoglobin (HbA1c: 44.7%) and it is better for blood pressure (47.4%) and LDL (89.5%).
Despite the relatively good levels of glycosylated hemoglobin, higher values of this variable were associated with worse scores on all dimensions of WONCA, except for social activities and change in health, and they had a negative impact on feelings, daily activities, overall health and COOP-WONCA summary index. High HbA1c values have been previously associated with worse HRqol in the dimensions of physical and psychological health and social relationships [16] .
The regression model with COOP-WONCA summary index as dependent variable confirmed the importance of BMI and HbA1c, because they were the clinical factors that predict the HRqol of our patients.
These findings have several limitations. First, the study includes possible selection bias, given the voluntary nature of participation. Second, due to strict inclusion criteria the size of the sample was quite limited, though data were sensible, as confidence intervals have shown. Third, the sample was biased in favour of females, which may have prevented finding differences in HRqol or health status between sexes. Fourth, because few studies have analyzed health in similar patients with type 2 diabetes, pathological body mass index and cardiovascular risk, future studies that confirm these findings are needed.
Despite this, future health promotion programs for similar samples could develop specific designs taking into account these outcomes. Intensive multidisciplinary educational programs (medicine, nursing, physiotherapy) may include content to help the patient in the management of diet, physical activity, blood glucose control and pain which would result in improved health status and HRqol.
Conclusions
In summary, the HRqol of our patients with diabetes, pathological body mass index, and cardiovascular risk was worse than that of the general population, and better than previously recorded in diabetics, with no differences by sex or age, even though women had a greater degree of obesity and this factor has been identified as decisive in the perception of HRqol. In the dimensions of feelings, daily activities, and especially in pain, worse scores than in other studies in diabetic patients were obtained. This scores in feelings and daily activities seemed influenced by levels of HbA1c, obesity also harmed daily activities.
The results of this study showed that predictors of HRqol were BMI and HbA1c, even though the acceptable diabetes control in a high percentage of the sample.
Physical activity benefited the performance of daily activities and pain impaired the quality of sleep.
